p38 Mitogen-activated protein kinase and phosphatidylinositol 3-kinase activities have opposite effects on human neutrophil apoptosis.
Neutrophil apoptosis is essential for resolution of inflammatory reactions. Here, we studied the role of two apoptosis/survival-associated protein kinases in this process. We discovered a previously undetected early and transient inhibition of the activity of p38 mitogen-activated protein kinase (p38 MAPK) during both spontaneous and Fas-induced apoptosis. Pharmacological inhibition of this enzyme augmented the activation of caspases and the apoptotic response, which suggests that the p38 MAPK signals survival in neutrophils. Our finding that caspase-3 activity was initiated during the transient inhibition of p38 MAPK suggests that apoptosis is initiated during this inhibition. Furthermore, such transient inhibition was counteracted by granulocyte-macrophage colony-stimulating factor, which elicits survival. We also found that neither this inhibition of p38 MAPK nor the spontaneous apoptotic response depended on Fas. Instead, the early inhibition of p38 MAPK concurred with a Fas-induced activation of phosphatidylinositol 3-kinase, inhibition of which reduced apoptosis. Thus, the Fas-induced augmentation of spontaneous apoptosis can be explained by its activation of phosphatidylinositol 3-kinase. We conclude that p38 MAPK activity represents a survival signal that is inactivated transiently during both spontaneous and Fas-induced apoptosis, whereas Fas-induced phosphatidylinositol 3-kinase activity is a proapoptotic signal in isolated human neutrophils.